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WEQ Introduction and Background

NOTE The Wind Erosion Equation will be used in Ohio on soils with Erodibility “I” of 86 or above in the
following counties of Williams, Fulton, Lucas, Ottawa, Erie, Defiance, Hardin, Henry, Wood, Sandusky,
Paulding, Putnam, Hancock, Seneca, Huron, Van Wert, and Allen.

The wind erosion problem

Wind is an erosive agent. It detaches and transports soil particles, sorts the finer from the coarser
particles, and deposits them unevenly. Loss of the fertile topsoil in eroded areas reduces the rooting
depth and, in many places, reduces crop yield. Abrasion by airborne soil particles damages plants and
constructed structures. Drifting soil causes extensive damage also. Sand and dust in the air can harm
animals, humans, and equipment.

Wherever the soil surface is loose and dry, vegetation is sparse or absent, and the wind sufficiently
strong, erosion will occur unless control measures are applied (1957 Yearbook of Agriculture). In Ohio
the regions subject to damaging wind erosion are the muck and sandy areas of Northwest Ohio. In some
areas, the primary problem caused by wind erosion is crop damage. Some crops are tolerant enough to
withstand or recover from erosion damage. Other crops, including many vegetables and specialty crops,
are especially vulnerable to wind erosion damage. Wind erosion may cause significant short-term
economic loss in areas where erosion rates are below the soil loss tolerance (T) when the crops grown in
that area are easily damaged by blowing soil (See Table 502—4 - enclosed with this document).

The wind erosion process

Figure GOZ1  The winid srosion prociess
The wind erosion process is complex. It involves detaching,
gl MUAAIRE: e transporting, sorting, abrading, avalanching, and depositing

of soil particles. Turbulent winds blowing over erodible soils
Saiaton e cause wind erosion. Field conditions conducive to erosion
g include:

Creap
H‘l [ — /ﬁ? « loose, dry, and finely granulated soil;
« smooth soil surface that has little or no vegetation present;

« sufficiently large area susceptible to erosion; and
« sufficient wind velocity to move soil.

Winds are considered erosive when they reach 13 miles per hour at 1 foot above the ground or about 18
miles per hour at a 30 foot height. This is commonly referred to as the threshold wind velocity (Lyles and
Krauss 1971).

The wind transports primary soil particles or stable aggregates, or both, in three ways (fig. 502-1):

Saltation—Individual particles/aggregates ranging from 0.1 to 0.5 millimeter in diameter lift off the surface
and follow distinct trajectories under the influence of air resistance and gravity and return to the surface.
Whether they rebound or embed themselves, they initiate movement of other particles/aggregates to
create the avalanching effect. Saltating particles are the abrading bullets that remove the protective soil
crusts and clods. Most saltation occurs within 12 inches above the soil surface. From 50 to 80 percent of
total transport is by saltation.

Suspension—The finer particles, less than 0.1 millimeter in diameter, are dislodged from an eroding area
by saltation and remain in the air mass for an extended period. Some suspension-sized particles or
aggregates are present in the soil, but many are created by abrasion of larger aggregates during erosion.
From 20 percent to more than 60 percent of an eroding soil may be carried in suspension, depending on
soil texture. As a general rule, suspension increases downwind, and on long fields can easily exceed the
amount of soil moved in saltation and creep.
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Surface creep—Sand-sized particles/aggregates are set in motion by the impact of saltating particles.
Under high winds, the whole soil surface appears to be creeping slowly forward as particles are pushed
and rolled by the saltation flow. Surface creep may account for 7 to 25 percent of total transport (Chepil
1945 and Lyles 1980).

Saltation and creep particles are deposited in vegetated strips, ditches, or other areas sheltered from the
wind, as long as these areas have the capacity to hold the sediment. Particles in suspension, however,
may be carried a great distance. The rate of increase in soil flow along the wind direction varies directly
with erodibility of field surfaces.

The increase in erosion downwind (avalanching) is associated with the following processes:

- the increased concentration of saltating particles downwind increases the frequency of impacts and
the degree of breakdown of clods and crusts, and
accumulation of erodible particles and breakdown of clods tends to produce a smoother (and more
erodible) surface.

The distance required for soil flow to reach a maximum for a given soil is the same for any erosive wind.
The more erodible the surface, the shorter the distance in which maximum flow is reached. Any factor that
influences the erodibility of the surface influences the increase in soil flow.

Estimating wind erosion

Using the Wind Erosion Equation (WEQ), NRCS estimates erosion rates to

« provide technical assistance to land users,

* inventory natural resources, and

« evaluate the effectiveness of conservation programs and conservation treatment applied to the land.

Wind erosion is difficult to measure. Wind moves across the land in a turbulent, erratic fashion. Soil may
blow into, within, and out of a field in several directions in a single storm. The direction, velocity, duration,
and variability of the wind all affect the erosion that occurs from a wind storm. Much of the soil eroding
from a field bounces or creeps near the surface; however, some of the soil blown from a field may be high
above the ground in a dust cloud by the time it reaches the edge of a field (Chepil 1963).

Methods of estimating wind erosion

No precise method of measuring wind erosion has been developed. However, various dust collectors,
remote and in-place sensors, wind tunnels, sediment samplers, and microtopographic surveys before and
after erosion have been used. Each method has its limitations. Research is continuing on new techniques
and new devices, on modifications to older ones, and on means to measure wind erosion.

Estimates of wind erosion can be developed by assigning numerical values to the site conditions that
govern wind erosion and expressing their relationships mathematically. This is the basis of the current
Wind Erosion Equation (WEQ) that considers soil erodibility, ridge roughness, climate, unsheltered
distance, and vegetative cover.

The wind erosion equation (WEQ)

The Wind Erosion Equation (WEQ) erosion model is designed to predict long-term average annual soil
losses from a field having specific characteristics. With appropriate selection of factor values, the
equation will estimate average annual erosion.
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The present Wind Erosion Equation is expressed as: E =f(IKCLV) where:
E =estimated average annual soil loss in tons per acre per year
f =indicates relationships that are not straight-line mathematical calculations
I = soil erodibility index
K = soil surface roughness factor
C = climatic factor
L =the unsheltered distance
V =the vegetative cover factor

The | factor, expressed as the average annual soil loss in tons per acre per year from a field area,
accounts for the inherent soil properties affecting erodibility. These properties include texture, organic
matter, and calcium carbonate percentage. | is the potential annual wind erosion for a given soil under a
given set of field conditions. The given set of field conditions for which | is referenced is that of an
isolated, unsheltered, wide, bare, smooth, level, loose, and noncrusted soil surface, and at a location
where the climatic factor (C) is equal to 100.

The K factor is a measure of the effect of ridges and cloddiness made by tillage and planting implements.
It is expressed as a decimal from 0.1 to 1.0.

The C factor for any given locality characterizes climatic erosivity, specifically windspeed and surface
soil moisture. This factor is expressed as a percentage of the C factor for Garden City, Kansas, which has
a value of 100.

The L factor considers the unprotected distance along the prevailing erosive wind direction across the
area to be evaluated and the preponderance of the prevailing erosive winds.

The V factor considers the kind, amount, and orientation of vegetation on the surface. The vegetative
cover is expressed in pounds per acre of a flat small-grain residue equivalent (SGE).

Solving the equation involves five successive steps. Steps 1, 2 and 3 can be solved by multiplying the
factor values. Determining the effects of L and V (steps 4 and 5) involves more complex functional
relationships.

WEQ Procedural Steps:

Step 1: Determine the Soil "I" Value

Factor "[" is established for the specific soil. "I'" may be increased for knolls less than 500 feet long facing
into the prevailing wind, or decreased to account for surface soil crusting, and irrigation.

Step 2: Determine the Soil Roughness Value
Factor K adjusts the "I" factor for tillage-induced oriented roughness, Krd (ridges) and random roughness,
Krr (cloddiness). The value of K is calculated by multiplying Krd times Krr. (K = Krd x Krr).

Step 3: Determine the Climatic Factor
Factor C adjusts "I" and "K" for the local climatic factor.

Step 4: Determine the "L" - Length of the Unsheltered Distance
Factor L adjusts "I", "K", and "C" for unsheltered distance.

Step 5: Determine the "V" Vegetative Factor (SGE)
Factor V adjusts "I", "K", "C", and "L" for vegetative cover.

Step 6: Determine the "E" Estimated Annual Erosion.

NRCS - Ohio
June 2002
WEQ Page 40of 34

Conservation practice standards are reviewed and updated periodically. To obtain a current version of this standard
contact the Natural Resources Conservation Service office or web site (www.oh.nrcs.usda.gov).




Section |, FOTG
Wind Erosion Prediction
June 2002
Limitations of the WEQ
When the unsheltered distance, L, is sufficiently long, the transport capacity of the wind for saltation and
creep is reached. If the wind is moving all the soil it can carry across a given surface, the inflow into a
downwind area is equal to the outflow for saltation and creep. The net soil loss is then only the
suspension component. This does not imply a reduced soil erosion problem because, theoretically, there
is still the estimated amount of soil loss in creep, saltation, and suspension leaving the downwind edge of
the field. Surface armoring by nonerodible gravel is not usually addressed in the | factor. The equation
does not account for snow cover or seasonal changes in soil erodibility. The equation does not estimate
erosion from single storm events.

Alternative procedures for using the WEQ

The WEQ Critical Period Procedure is based on use of the Wind Erosion Equation as described by
Woodruff and Siddoway in 1965 (Woodruff and Siddoway 1965). The conditions during the critical wind
erosion period are used to derive the estimate of annual wind erosion. This is the method used in Ohio
and surrounding states. Farther west a "Management Period Method" is used. The "Critical Period
Method" best fits Ohio's climate situation.

The Critical Wind Erosion Period is described as the period of the year when the greatest amount of
wind erosion can be expected to occur from a field under an identified management system. It is the
period when vegetative cover, soil surface conditions, and expected erosive winds result in the
greatest potential for wind erosion.

Erosion estimates developed using the critical period procedure are made using a single set of factor
values in the equation to describe the critical wind erosion period conditions. Average annual
estimates of erosion made using this method can be misleading since site conditions usually vary
significantly during the year, and therefore cannot be described accurately by a single set of factor
values. The critical period procedure is currently used for resource inventories. NRCS usually
provides specific instructions on developing wind erosion estimates for resource inventories.

Data to support the WEQ

ARS has developed benchmark values for each of the factors in the WEQ. However, the NRCS is
responsible for developing procedures and additional factor values for use of the equation. The Field
Office Technical Guides (FOTG) contains the local data needed to make wind erosion estimates.

ARS has computed benchmark C factors for locations where adequate weather data are available (Lyles
1983). C factors used in the field office are to reflect local conditions as they relate to benchmark C
factors.

ARS has developed soil erodibility | values based on size distribution of soil aggregates. Soils have been
grouped by texture classes into wind erodibility groups. Wind erodibility group numbers are included in
the NASIS's data base.

Using WEQ estimates with USLE or RUSLE calculations

The WEQ provides an estimate of average wind erosion from the field width along the prevailing wind
erosion direction (L) entered in the calculation; USLE or RUSLE provide an estimate of average sheet
and rill erosion from the slope length (L) entered in that water erosion calculation. Although both wind and
water erosion estimates are in tons per acre per year, they are not additive unless the two equations
represent identical flow paths across identical areas.

Tools for using the WEQ
Graphs and tables are used to determine factor values and the needed charts and graphs are included in
this document.
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E tables
The ARS WEROS (Wind Erosion) computer program has produced tables that give estimated erosion (E
values) for most of the possible combinations of I, K, C, L, and V.

Knoll erodibility—Knolls are topographic features

Figure 502-2  Craphic ol knoll erodibility . X .
— characterized by short, abrupt windward slopes. Wind

ety i N erosion potential is greater on knoll slopes than on level or
errmion direction o here gently rolling terrain because wind flow lines are compressed
T uollerdibiliy and wind velocity increases near the crest of the knolls.

aljues iment applies here

_'{r..mum--uun v Erosion that begins on knolls often affects field areas
e downwind.

—_— et et Adjustments of the Soil Erodibility Index (1) are used where
e A | oo e windward-facing slopes are less than 500 feet long and the
YWindward slope < 500 Feet increase in slope gradient from the adjacent landscape is 3

percent or greater. Both slope length and slope gradient
change are determined along the direction of the prevailing
erosive wind (fig. 502-2).

Table OH - 3 (enclosed) contains knoll erodibility adjustment factors for the Soil Erodibility Index I. The |
value for the Wind Erodibility Group is multiplied by the factor shown in column A. This adjustment
expresses the average increase in erodibility along the knoll slope. For comparison, column B shows the
increased erodibility near the crest (about the upper 1/3 of the slope), where the effect is most severe.
No adjustment of | for knoll erodibility is made on level fields, or on rolling terrain where slopes are longer
and slope changes are less abrupt. Where these situations occur, the wind flow pattern tends to conform
to the surface and does not exhibit the flow constriction typical of knolls.

Surface crusting—Erodibility of surface soil varies with changing tillage practices and environmental
conditions (Chepil 1958). A surface crust forms when a bare soil is wetted and dried. Although the crust
may be so weak that it has virtually no influence on the size distribution of dry aggregates determined by
sieving, it can make the soil less erodible. The resistance of the crust to erosion depends on the nature of
the soil, intensity of rainfall, and the kind and amount of cover on the soil surface. A fully crusted soil may
erode only one-sixth as much as non-crusted soil. However, a smooth crusted soil with loose sand grains
on the surface is more erodible than the same field with a cloddy or ridged surface.

Under erosive conditions, the surface crust and surface clods on fine sands and loamy fine sands tend to
break down readily. On silt loams and silty clay loams the surface crust and surface clods may be
preserved, and the relative erosion may be as little as one-sixth of I. Other soils react somewhere
between these two extremes (Chepil 1959).

Because of the temporary nature of crusts, no adjustment for crusting is made for annual estimates based
on the critical wind erosion period method (Woodruff and Siddoway 1973).

Irrigation adjustments—The | values for irrigated soils, as shown in exhibit 502—2, are applicable
throughout the year. | adjustments for irrigation are applicable only where assigned | values are 180 or
less.
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Soil roughness factor K, ridge and random roughness
Krd is a measure of the effect of ridges made by tillage
Figire 502-3 |]l."|.'-|l'|l.llll."|||. transport. and deposition on and planting imp|ements_ R|dges absorb and deflect wind
o (iclges and Limows . . . .
energy and trap moving soil particles (fig. 502—3). The Kr
value is based on a standard ridge height to ridge
T spacing ratio of 1:4. Because of the difficulty of
determining surface roughness by measuring surface
obstructions, a standard roughness calibration using
nonerodible gravel ridges in a wind tunnel was
developed.

Fome of removal

— = of b kward
ainkl dewmamrd
T e T

This calibration led to the development of curves (fig.
502—4 and exhibit 502—4 - found in the National Agronomy Manual) that relate ridge roughness, Kr, to a
soil ridge roughness factor, Krd, (Skidmore 1965; Skidmore and Woodruff 1968; Woodruff and Siddoway
1965; and Hagen 1996). The Kr curves are the basis for charts and tables used to determine Krd factor
values in the field (exhibits 502—4 and 502-5 - enclosed in this document). The effect of ridges varies as
the wind direction and erodibility of the soil change. To take into account the change in wind directions
across a field, we consider the angle of deviation. The angle of deviation is the angle between the
prevailing wind erosion direction and a line perpendicular to the row direction. The angle of deviation is 0
(zero) degrees when the wind is perpendicular to the row and is 90 degrees when the wind is parallel to
the row.

In 1996, ARS scientists provided a method for adjusting the WEQ Krd factor with consideration for
preponderance (erosive wind energy 60% parallel and 40% perpendicular to prevailing erosive wind
direction) when using the Management Period Procedure. The use of preponderance recognizes that
during the periods when the prevailing erosive winds are parallel to ridges, there are other erosive winds
during the same period which are not parallel, thus making ridges effective during part of each period.
Preponderance keeps the K factor value less than 1.0, when the | factor values are 134 or less.

The WEQ Kirr factor accounts for random roughness. Note: The random roughness factor is not used
with the "Critical Period Method"; it is only be used with the WEQ "Management Period
Procedure. Random roughness is the nonoriented surface roughness that is sometimes referred to as
cloddiness. Random roughness is usually created by the action of tillage implements. It is described as
the standard deviation (in inches) of the soil surface elevations, measured at regular intervals from a
fixed, arbitrary plane above a tilled soil surface, after oriented (ridge) roughness has been accounted for.
Random roughness can reduce erosion significantly.
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Unsheltered distance, L

Figire 502-5 Unshelteres] distancs L

Figure 502- 6 Unsheliered distance L, perennial vegeiation
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The L factor represents the unsheltered distance along the prevailing wind erosion direction for the field
or area to be evaluated. Its place in the equation is to relate the isolated, unsheltered, and wide field
condition of | to the size and shape of the field for which the erosion estimate is being prepared. Because
V is considered after L in the 5-step solution of the equation, the unsheltered distance is always
considered as if the field were bare except for vegetative barriers.

1.

L begins at a point upwind where no saltation or surface creep occurs and ends at the downwind
edge of the area being evaluated (figure 502-5). The point may be at a field border or stable area
where vegetation is sufficient to eliminate the erosion process. An area should be considered stable
only if it is able to trap or hold virtually all expected saltation and surface creep from upwind. If
vegetative barriers, grassed waterways, or other stable areas divide an agricultural field being
evaluated, each subdivision will be isolated and shall be evaluated as a separate field. Refer to the
appropriate NRCS Conservation Practice Standards to determine when practices are of adequate
width, height, spacing, and density to create a stable area.

When erosion estimates are being calculated for cropland or other relatively unstable conditions,
upwind pasture should be considered a stable border. (figure 502—6). The only case where L is equal
to zero is where the area is fully sheltered by a barrier.

When a barrier is present on the upwind side of a field, measure L across the field along the
prevailing wind erosion direction and subtract the distance sheltered by the barrier. Use 10 times the
barrier height for the sheltered distance (figure 502-7).

When a properly designed wind stripcropping system is applied, alternate strips are protected during
critical wind erosion periods by a growing crop or by crop residue. These strips are considered stable.
L is measured across each erosion-susceptible strip, along the prevailing wind erosion direction
(figure 502-8). The prevailing wind erosion direction is the direction from which the greatest amount
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of erosion occurs during the critical wind erosion period. The direction is usually expressed as one of
the 16 compass points.

L can be measured directly on a map or calculated using a wind erosion direction factor:
For uses of the Wind Erosion Equation involving a single annual calculation, L should be the
measured distance across the area in the prevailing wind erosion direction from the stable upwind
edge of the field to the downwind edge of the field. When the prevailing wind erosion direction is at an
angle that is not perpendicular to the long side of the field, L can be determined by multiplying the
width of the field by the appropriate conversion factor obtained from table 502-3.
Multiply the width of the field by the "Adjustment Factor". This is the L for the field. If a barrier is on
the upwind side of the field, reduce L by a distance equal to 10 times the height of the barrier.

Vegetative cover factor, V

The effect of vegetative cover in the Wind Erosion Equation is expressed by relating the kind, amount,
and orientation of vegetative material to its equivalent in pounds per acre of small grain residue in
reference condition Small Grain Equivalent (SGE). This condition is defined as 10 inch long stalks of
small grain, parallel to the wind, lying flat in rows spaced 10 inches apart, perpendicular to the wind.
Several crops have been tested in the wind tunnel to determine their SGE.

For other crops, small grain equivalency has been computed using various regression techniques
(Armbrust and Lyles 1985; Lyles and Allison 1980; Lyles 1981; Woodruff et al. 1974; Woodruff and
Siddoway 1965). NRCS personnel have estimated SGE curves for other crops. SGE curves are in exhibit
502-10. Position and anchoring of residue is important. In general, the finer and more upright the
residue, the more effective it is for reducing wind erosion. Knowledge of these and other relationships can
be used with benchmark values to estimate additional SGE values.

Research is underway to develop a method of estimating the relative erosion control value of short woody
plants and other growing crops. Several methods are used to estimate the kind, amount, and orientation
of vegetation in the field. Often the task is to predict what will be in the field in some future season or
seasons. Amounts of vegetation may be predicted from production records or estimates and these
amounts are then reduced by the expected or planned tillage. It may be desirable to sample and measure
existing residue to determine quantity of residue. Local data should be developed to estimate surface
residue per unit of crop yield and crop residue losses caused by tillage (For Ohio use the Table OH-1 "
Residue Conversion Procedure to Convert % Residue Cover to SGE).
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Procedure to Use the Wind Erosion Equation
The Wind Erosion Equation will be used in Ohio on soils with Erodibility “I"” of 86 or above in the following
counties of Williams, Fulton, Lucas, Ottawa, Erie, Defiance, Hardin, Henry, Wood, Sandusky, Paulding,
Putnam, Hancock, Seneca, Huron, Van Wert, and Allen.

The Wind Erosion Equation is expressed as: E =f(IKCLV) where:
E =estimated average annual soil loss in tons per acre per year

f =indicates relationships that are not straight-line mathematical calculations

| = soil erodibility index

K = soil surface roughness factor

C = climatic factor

L =the unsheltered distance

V =the vegetative cover factor

WEQ Procedural Steps:

Step 1: Determine the Soil "I" Value
Refer to the County Soils Data found in Section Il of the FOTG to determine the

“I" value.

Step 2: Determine the Soil Roughness (Ridge) Value (Krd)

Factor K adjusts the "I" factor for tillage-induced oriented roughness, Krd (ridges). Refer to Table OH -5
to determine the "K" value.

Step 3: Determine the Climatic Factor
Factor C adjusts "I" and "K" for the local climatic factor.
See Table OH - 2 Ohio County Climatic Factors

Step 4: Determine the "L" - Length of the Unsheltered Distance
Factor L adjusts "I", "K", and "C" for unsheltered distance.

"L" can be measured directly on a map or calculated using a wind erosion direction factor:

For uses of the Wind Erosion Equation involving a single annual calculation, L should be the measured
distance across the area in the prevailing wind erosion direction from the stable upwind edge of the field
to the downwind edge of the field. When the prevailing wind erosion direction is at an angle that is not
perpendicular to the long side of the field, L can be determined by multiplying the width of the field by the
appropriate conversion factor obtained from Table OH - 4.

Multiply the width of the field by the "Adjustment Factor". This is the L for the field. If a barrier is on the
upwind side of the field, reduce L by a distance equal to 10 times the height of the barrier.

Step 5: Determine the "V" Vegetative Factor (SGE) for each crop in the rotation
Factor V adjusts "I", "K", "C", and "L" for vegetative cover.

a. Determine the amount of residue cover, if any.
b. Use Table OH-1 Residue Conversion Procedure to Convert % Residue Cover to SGe, if appropriate

Step 6: Determine "E" Estimated Annual Soil Loss by Wind
Refer to the appropriate Tables "E" Tables. Multiply the "E" value by the Knoll Erodibility Factor, Table
OH - 3, if appropriate. See Crop Tolerances to Blowing Soil - Table OH - 7 to determine the planned
soil loss tolerance.
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wind Erosion Worksheet - Ohio
Client: Field # Date: County:
Determine the Soil "I" Value - Refer to Section Il of the FOTG
Step #1 Soil Type #1 "I" Value #1 Soil Type #2 "I" Value #2
Determine the Soil Roughness (Ridge) Value (Krd) - Refer to Tables OH - 5
Step #2 Tillage Type used for Krd Krd Value
Present
Planned
Step #3 Determine the Climatic Factor (See Table OH - 2)
Climatic Factor =
Determine the "L" - Length of the Unsheltered Distance
Step #4 Or Calculated "L" (Table OH - 4)
Measured | Angle of Adj. Factor | Field "L"
"Lt Deviation Width
Present
Planned
Determine the "V" Vegetative Factor (SGE) for each crop in the rotation
Step #5 # Present Type of % Residue | Lbs. Of Residue SGe Figures
Crop(s) Residue Cover Table OH-1 a-1 thru b-6
Table OH-1
1
2
3
4
# Planned Type of % Residue | Lbs. Of Residue SGe Figures
Crop(s) Residue Cover Table OH-1 a-1 thru b-6
Table OH-1
1
2
3
4
Determine "E" Estimated Annual Soil Loss by Wind
Step #6 Refer to the appropriate Tables "E" Tables
Adjust for Knoll Erodibility (if needed) (Table OH-3)
# Present Crop(s) Present (E) Soil Planned Crop(s) Planned (E) Soil
Loss Loss
1
2
3
4
Comments
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Tables for WEQ - Ohio (Critical Period Method)
Index
1. Residue Conversion Procedure to Convert % Residue Cover to SGE - Table OH-1
2. Ohio County Climatic Factors Table OH - 2
3. Knoll Erodibility Adjustment Factor for "I" Table OH-3
4, Calculated "L" (Table OH - 4)
5. Soil Roughness (Ridge) Value (Krd) - Table OH-5.
6. "E" - Tables for Ohio Climate Zones and "I" Values - Table OH - 6.
7. Crop Tolerances to Blowing Soil - Table OH - 7.
NRCS - Ohio
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Section |, FOTG
Wind Erosion Prediction

June 2002
Table OH-1
Residue Conversion Procedure to Convert % Residue Cover to SGe -
Corn Soybeans Small Grain - Alfalfa/Grass
% Lbs. of SGe % Lbs. of SGe % Lbs. of SGe
Cover2/ Residue Cover2/ Residue Cover2/ Residue
Per Acre Per Acre Per Acre
10 250 100 10 150 - 10 150 350
15 400 175 15 250 120 15 250 550
20 575 250 20 350 175 20 350 700
25 750 350 25 475 250 25 475 900
30 950 475 30 600 325 30 600 1100
35 1150 550 35 750 425 35 750 1300
40 1375 675 40 875 500 40 875 1400
45 1600 800 45 1025 600 45 1035 1600
50 1850 900 50 1200 700 50 1200 1800
55 2125 1100 55 1375 800 55 1375 2100
60 2400 1250 60 1600 1000 60 1550 2400
65 2900 1400 65 1750 1150 65 1875 2700
70 3425 1700 70 1950 1300 70 2175 2900
75 4000 2000 75 2175 1500 75 2550 3400
80 4650 2200 - - - 80 2990 3700
85 5325 2700 - - - 85 3400 4300
90 5325 3000 - - - 90 3850 4800
Other Crops and Residue SGe's
Growing Small Grain 45 Days After Emergence - SGe = 1500
Corn Silage Stubble and Sorghum Stubble - SGe = 350
1/ Sources
RUSLE?2 - Pounds of Residue at 30%, 60%, 90%
NRCS Field Measurements of corn, soybean, and wheat residues in Ohio
Small Grain Equivalent Figures (National Agronomy Manual)
A-1 Small grain residue (use for wheat, barley, rye, and oats) - Flat, Random Distribution
A-2 Growing Small Grain - 45 Days After Emergence
A-3 Corn residue - Flat random distribution 60% stalk, 40% fines
A-4 Corn and grain sorghum silage stubble - 6.25 inches high 30" rows
B-2 Dry bean, lentil, soybean, and winter pea residue - Random flat residue
2/ % Cover refers to the % of the soil surface cover during critical erosion period.
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Table OH - 2

Section |, FOTG
Wind Erosion Prediction
June 2002

Ohio County Climatic Factors - Only Those Counties with a "C" of 6 or Greater are Included.
Source: National Agronomy Manual "Annual "C" Values of the Wind Erosion Equation

County Climatic "C" Factor County Climatic "C" Factor
Allen 6 Paulding 6
Defiance 6 Putnam 6
Erie 7 Sandusky | 7
Fulton 7 Seneca 7
Hancock 6 Van Wert 6
Hardin 6 Williams 6
Henry 7 Wood 7
Huron 7

Lucas 7

Ottawa 7

Table OH - 3 (Adapted from National Agronomy Manual Table 502-1)
Knoll Erodibility Adjustment Factor for "E". (E) X (Adjustment Factor) = Knoll Erosion based on slope

Percent slope change in the prevailing wind
erosion direction.

Increase at the crest area where erosion is most
severe. (Adjustment Factor)

3% 1.5
4% 1.9
5% 2.5
6% 3.2
8% 4.8
10% or Greater 6.8

Table OH- 4 Wind Erosion Direction Factors 1/ (Adapted from NAM Table 502-3)

Angle of Deviation 2/
()

Adjustment Factor

0 1.0
22.5° 1.08
45 ° 1.41
67.5° 2.61
90° L = Length of the Field

1/ The adjustment factors are applicable when the preponderance is not considered. "L" cannot exceed
the longest possible measured distance across the field.
2/ The angle of deviation of the prevailing erosive wind from a direction perpendicular to the long side of

the field.
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Section |, FOTG
Wind Erosion Prediction
June 2002

Table OH -5

Soil Roughness (Ridge) Values (Krd) - Adapted from NAM Tables 502-5A Thru 502-5T

Tillage / Planting System

"K" Roughness / Ridge Factor

Disk, Field Cultivate, Smooth K=1.0
Disk, Field Cultivate, 1-2 inch ridges by 12-18 inches wide K=0.9
Disk, Field Cultivate, 2-3 inch ridges by 12-18 inches wide K=0.8
Chisel Plow, 3-4 inch ridges by 18 inches wide K=0.7
Chisel Plow, 5-6 inch ridges by 18 inches wide K=0.6
Ridge Tillage, 4-6 inch ridges by 30 inches wide K=0.5
Tomato Bed, 4-6 feet wide, with furrow K=0.9
No Till Planting K=1.0
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Section |, FOTG
Wind Erosion Prediction
June 2002
Table OH - 6 (E) Tables - Climate Areas (5,6,7), "I" Values (86, 134, 220), K Values (1.0, 0.9, 0.8, 0.7, 0.6, 0.5)
* NOTE: SO L LOSS FOR VALUES WHERE 'E' |S LESS THAN 0.1 OR GREATER THAN
440.0 ARE NOT SHOWN; OTHER VALUES NOT SHOWN ARE | NVALI D
** NOTE: VALUES SHOWN ARE FLAT SMALL GRAI N EQUI VALENT, NOT 'V

(E)* SO L LOSS FROM W ND ERCSI ON | N TONS PER ACRE PER YEAR JANUARY, 1998
C = 6
SURFACE - K =1.00 | = 220
(L) (V)** - FLAT SMALL GRAIN RESIDUE | N POUNDS PER ACRE
UNSHEL TERED
DI STANCE 0 250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000
I N FEET
10000 13.2 10.7 7.4 4.5 2.0 0.4
8000 13.2 10.7 7.4 4.5 2.0 0.4
6000 13.2 10.7 7.4 4.5 2.0 0.4
4000 13.2 10.7 7.4 4.5 2.0 0.4
3000 13.2 10.7 7.4 4.5 2.0 0.4
2000 13.2 10.7 7.4 4.5 2.0 0.4
1000 13.2 10.7 7.4 4.5 2.0 0.4
800 13.2 10.7 7.4 4.5 2.0 0.4
600 12.4 10.1 7.0 4.2 1.8 0.4
400 11.7 9.5 6.5 3.9 1.6 0.4
300 10.8 8.7 59 3.5 1.5 0.3
200 9.0 7.2 4.8 2.8 1.1 0.3
150 7.4 5.9 3.9 22 0.7
100 5.8 4.5 2.9 1.6 0.5
80 4.6 3.6 2.3 1.2 0.4
60 3.5 2.7 1.7 0.8
50 2.8 2.2 1.3 0.6
40 221 1.6 1.0 0.4
30 1.6 1.2 0.6
20 0.9 0.5
10
C = 6
SURFACE - K =0.90 | = 220
(L) (V)** - FLAT SMALL GRAIN RESIDUE | N POUNDS PER ACRE
UNSHEL TERED
DI STANCE 0 250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000
IN FEET
10000 11.9 9.6 6.6 3.9 1.7 0.4
8000 11.9 9.6 6.6 3.9 1.7 0.4
6000 11.9 9.6 6.6 3.9 1.7 0.4
4000 11.9 9.6 6.6 3.9 1.7 0.4
3000 11.9 9.6 6.6 3.9 1.7 0.4
2000 11.9 9.6 6.6 3.9 1.7 0.4
1000 11.7 9.5 6.5 3.9 1.7 0.4
800 11.3 9.2 6.3 3.7 1.6 0.3
600 10.5 8.5 5.8 3.4 1.4 0.3
400 9.5 7.6 5.1 3.0 1.2 0.3
300 8.5 6.8 4.6 2.6 1.1 0.2
200 6.6 5.3 3.5 1.9 0.6
150 4.9 3.9 2.5 1.3 0.4
100 4.1 3.2 2.0 1.1 0.4
80 3.5 2.7 1.7 0.8
60 2.4 1.8 1.1 0.5
50 1.9 1.4 0.8
40 1.6 1.2 0.6
30 1.1 0.8 0.4
20 0.7 0.4
10
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Section |, FOTG
Wind Erosion Prediction
June 2002
C = 6
SURFACE - K =0.80 I = 220

(L) (V)** - FLAT SMALL GRAIN RESIDUE | N POUNDS PER ACRE
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Section |, FOTG
Wind Erosion Prediction

June 2002
C = 6
SURFACE - K =0.60 | = 220
(L) (V) ** - FLAT SMALL GRAIN RESI DUE | N POUNDS PER ACRE
UNSHEL TERED
DI STANCE 0 250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000
I N FEET
10000 7.9 6.3 4.2 2.4 0.8
8000 7.9 6.3 4.2 2.4 0.8
6000 7.9 6.3 4.2 2.4 0.8
4000 7.9 6.3 4.2 2.4 0.8
3000 7.9 6.3 4.2 2.4 0.8
2000 7.9 6.3 4.2 2.4 0.8
1000 6.8 5.4 3.5 1.9 0.7
800 6.4 5.1 3.3 1.8 0.6
600 5.1 4.0 2.6 1.4 0.5
400 4.4 3.4 2.2 1.1 0.4
300 3.8 3.0 1.9 0.9
200 2.8 2.2 1.3 0.6
150 2.0 1.5 0.8
100 1.6 1.2 0.7
80 1.3 1.0 0.5
60 0.9 0.5
50 0.8 0.4
40 0.6 0.4
30
20
10
C = 6
SURFACE - K =0.50 I = 220
(L) (V) ** - FLAT SMALL GRAIN RESI DUE | N POUNDS PER ACRE
UNSHEL TERED
DI STANCE 0 250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000
I N FEET
10000 6.6 5.2 3.4 1.9 0.6
8000 6.6 5.2 3.4 1.9 0.6
6000 6.6 5.2 3.4 1.9 0.6
4000 6.6 5.2 3.4 1.9 0.6
3000 6.6 5.2 3.4 1.9 0.6
2000 6.2 4.9 3.2 1.7 0.6
1000 4.7 3.7 2.4 1.3 0.4
800 4.4 3.5 2.2 1.2 0.4
600 3.8 3.0 1.9 0.9
400 3.1 2.4 1.5 0.7
300 2.5 1.9 1.2 0.5
200 1.7 1.3 0.7
150 1.4 1.0 0.5
100 1.0 0.6
80 0.8 0.5
60 0.6 0.4
50
40
30
20
10
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Section |, FOTG
Wind Erosion Prediction

June 2002
C = 6
SURFACE - K =1.00 | = 134
(L) (V) ** - FLAT SMALL GRAIN RESI DUE | N POUNDS PER ACRE
UNSHEL TERED
DI STANCE 0 250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000
I N FEET
10000 8.0 6.4 4.3 2.4 0.8
8000 8.0 6.4 4.3 2.4 0.8
6000 8.0 6.4 4.3 2.4 0.8
4000 8.0 6.4 4.3 2.4 0.8
3000 8.0 6.4 4.3 2.4 0.8
2000 8.0 6.4 4.3 2.4 0.8
1000 6.9 5.5 3.6 2.0 0.7
800 6.6 5.2 3.4 1.9 0.6
600 5.3 4.1 2.7 1.4 0.5
400 4.4 3.5 2.2 1.2 0.4
300 3.9 3.0 1.9 0.9
200 2.9 2.3 1.4 0.6
150 2.1 1.6 0.9 0.4
100 1.7 1.3 0.7
80 1.3 1.0 0.5
60 0.9 0.5
50 0.8 0.5
40 0.6 0.4
30
20
10
C = 6
SURFACE - K =0.90 | = 134
(L) (V)** - FLAT SMALL GRAIN RESIDUE | N POUNDS PER ACRE
UNSHEL TERED
DI STANCE 0 250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000
I N FEET
10000 7.2 5.8 3.8 2.1 0.7
8000 7.2 5.8 3.8 2.1 0.7
6000 7.2 5.8 3.8 2.1 0.7
4000 7.2 5.8 3.8 2.1 0.7
3000 7.2 5.8 3.8 2.1 0.7
2000 6.9 55 3.6 2.0 0.7
1000 5.6 4.5 2.9 1.6 0.5
800 4.9 3.8 2.4 1.3 0.4
600 4.3 3.4 2.1 1.1 0.4
400 3.6 2.8 1.7 0.8
300 3.0 2.3 1.4 0.7
200 2.0 1.6 0.8
150 1.6 1.2 0.7
100 1.2 0.9 0.5
80 1.0 0.6
60 0.7 0.4
50 0.6 0.3
40
30
20
10
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Table OH - 7 Crop Tolerances* to Blowing Soil.

Section |, FOTG

Wind Erosion Prediction

June 2002

Tolerant Mod. Tolerance Low Tolerance Very Low Tolerance
i 2 t/ac 1 t/ac
Barley Alfalfa (mature) Broccoli Alfalfa (seedlings)
Buckwheat Corn Cabbage
Flax Onions (>30 days) Cotton Cantaloupe
Grain Sorghum Orchard crops Cucumbers
Millet Soybeans Garlic
Oats Sunflowers Green/Snap beans
Rye Sweet corn Lima beans
Wheat Peanuts
Peas
Potatoes Muskmelons

Sweet potatoes

Onions (seedlings)

Tobacco

Strawberries

Sugar beets

Table beets

Watermelons

Developed in consultation with ARS Researchers, Manhattan, KS (3/00)

* Crop tolerance is defined as the maximum wind erosion (tons/acre) that a growing crop can tolerate, from crop
emergence to field stabilization, without an economic loss to crop stand, crop yield, or crop quality. Crops can be
damaged by blowing soil particles, exposure of plant roots, burial of plants by drifting soil, or desiccation and

twisting of plants by the wind.

Crops may tolerate greater amounts of blowing soil than shown above, but yield and quality will be adversely

affected.
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